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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o ¢usrke 6a30BOro ypoBHsI Ha YPOBHE CpeHEro od1ero oopa3oBanus pa3paboTraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm denepalbHONW paboueld MporpaMMbl BOCITUTAHHS U
KOHIIEMIUH TpernogaBaHus yaeoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii
®denepannu, peaau3yrouX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Copneprxanue mporpaMmmsl 1o (pU3UKE HAPABICHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHBI
Mupa obyvaromuxcs 10—11 xnaccoB mpu o0ydeHun ux Qu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO Tmonxoxa. llporpamma mno ¢usuke coorBercTtByeT TpeboBanmsim PI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEIMETHHIM W METalmpeIMETHbIM pe3ylbTaraM OOy4YeHHs, a TaKkxke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEJAMETHBIX CBsi3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMU TpeaAMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€ M3Y4YEeHHs] (PU3UKU HAa YPOBHE CPEIHErO
o01iero o0pazoBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIE, METAPEAMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e IUIAHUPYEMbBIE PE3YyIbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM YHCJE IIPEIMETHBIE
pe3yJIbTaThl 110 rojiaM 00yueHus;
e cojlepxaHue yuyeOHoro nmpeamera «Pu3ukay 1o rogam o0yueHus..

dusnka Kak HayKa o HanOoJsee o0MIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAS B KAUECTBE YIEOHOTO MpeIMeTa B
IIKOJI€, BHOCUT CYILLECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpy»xkatomeM mupe. llIkonbHbll Kype hu3uku
— CHCTEeMOOOPAa3YIOMIMKA Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB, OCKOIBKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IPOLIECCOB U SIBJICHUHM, M3y4aeMbIX XHUMHUEH, Ouonorueil, ¢usznuyeckoil reorpadueit u
acTpoHOoMHeH. Vcronp30BaHME M aKTHBHOE INMPHMEHEHHE (DU3MYECKHX 3HAHWN OINpeNeNsieT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIHH B cepe 3HEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTY4EHUsS
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMHU M JApyrux. M3ydenue (u3MKyM BHOCUT OCHOBHOH BKJaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUM IPUMEHSTh
Hay4YHBIH METOJ1 TO3HAHUS MPU BHINOJIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca QU3MKH A7 YPOBHS CpEeJHEro OO0IIero oOpa3oBaHUs MOJOXKEH PsJl UAEH, KOTOpbIE
MO>HO pacCMaTpPUBAaTh KaK IPUHIUIIBI €70 IOCTPOCHMUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kypc SBISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH COJEPKUT
MaTepuai U3 BCeX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuasl Kypca (QHU3UKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBisieTcss GOpMUPOBAHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTepuu, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. E€ peannszanus npeanogaracT UCIoJb30BaHUE TYMAHUTAPHOTO MOTEHIIAANIA
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMU TpoOIeMaMHu.

Hoesn npuxnaonou nanpasnennocmu. Kypc Gpu3Mku mpeanosaraer 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKHUX U TEXHOJOTUYECKUX IIPUIOKEHUN N3yYEHHBIX TEOPUIN U 3aKOHOB.

Hoes sxonocuzayuu peanusyerTcs MOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJAEP)KaHUs, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKACHUs IPOOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON OE30MacCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpelHEro oOmiero odpa3oBaHUs SBISIOTCA
¢usnueckne Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOPUH, POIH
(GbyHIlaMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MpPHUPOJE, TPaHMIIAX
IIPUMEHMMOCTH TEOPUM, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIM TMMOAX0A B Kypce (U3HKU pealn3yeTcsl MpexJe BCEero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (U3HKH —
3TO MCIOJIb30BAaHUE CHCTEMbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbIE B MporpamMme Mo (u3uke OObEIUHEHBI B OOLIMIM CHHCOK YYEHHYECKMX MPAKTHYECKHX padoT.



Breigenenue B yKa3aHHOM TIEpeYHE JIAOOpATOPHBIX pPabOT, MPOBOJUMBIX MJii KOHTPOJS U OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOTO MpoIecca UCXOMAsS W3 OCOOCHHOCTEH IJIAHMPOBAaHUS U
ocHamieHus: kabOuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMUCS YMEHHUSIMH
MPOBOJIUTh KOCBEHHBIC H3MEPEHUS, WCCIICAOBAHUS 3aBUCHMOCTEH (M3WYECKUX BEIUYMH U TIOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bosbmioe BHUMaHME ynenseTcss PEUICHHIO pPAcu€THBIX M KAueCTBEHHBIX 3ajad. llpuw sToM st
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33Ja4d C SBHO 33aHHOM (PM3NYECKON MOJIENbIO, TIO3BOJISIFOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaKk U HHTETPHPYS
3HaHUS U3 Pa3HBIX pa3zfe’noB. [y KayecTBEHHBIX 3a7a4 MPUOPUTETOM SBISIOTCS 33JaHUsl HA OOBSICHEHUE
NpoTeKaHuss GU3NYECKUX SBICHHUN M MPOIECCOB B OKPYKAIOUICH XKU3HH, TPEOYIOIIUe BHIOOpa (PU3NIECKOM
MOJIEININ JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanmsamMu DPI'OC COO k MarepuaqbHO-TEXHHYECKOMY OOCCIECUYCHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (PM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJHKCH
U3y4aThCsl B YCJIIOBHUSIX TPEAMETHOrO KaOWHeTa (DM3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIA. B kabuHeTe (U3HKU JOHKHO OBITh HEOOXOAUMOE 1ab0paTOpHOE
000pyI0BaHUE JIJISl BHIMIOJIHEHUS YKa3aHHBIX B MPOrpamMMe 1Mo (U3NKE YUSHHUYECKUX MPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (OPMHPYETCSI B COOTBETCTBHUHM C TNPUHIIMIIOM MHUHUMAIBLHOU
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY MEPEYMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIFOYEBBIX
JEMOHCTPAIUI JUIS UCCIICJIOBAHUS N3YUAEMbIX SIBJICHUH M MPOILIECCOB, SMITUPUIECKUX M (YHIaMEHTAITBHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JIabopatopHoe 00OpYyIOBaHWE I YYCHHYECKHX MPAKTUYECKHX paboT (GopMHpYeTCs B BHIE
TEMATUYECKHX KOMIUICKTOB M OOECIIEYMBAETCS B pacdy€ére OJHOTO KOMIUIEKTa Ha ABYX OOYYarOLIMXCS.
TemaTnueckue KOMIUIGKTHI JIA0OPaTOPHOTO OOOPYIOBaHUS TOJDKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAHNN aHAIOTOBBIX M MHU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX J1TAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opmMupoBaHHe HHTEpECA U CTPEMIICHHUS O0YJArOIIUXCS K HAYYHOMY W3YYEHUIO MTPUPOJIBI, PA3BUTHE
UX WHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUNH O HAYYHOM METOJE MO3HaHWs U (OPMHPOBAHUE MCCIEIOBATEIBCKOIO
OTHOIIECHHS K OKPYKAIOLIIM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHsl OCHOB CTPOCHHsI MaTepUH U
(byHIaMEHTAIbHBIX 3aKOHOB (YH3UKH;

e (opMupoBaHHe yMEHUH OOBACHATH SBJICHUS C HUCHOJIb30BAaHWEM (PU3MUECKUX 3HAHMM M HayuHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJTU (PU3UKHU ISl pA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH.

JlocTrkeHHe 3TUX Lienel o0ecrieunBaeTcs pelieHueM CaelylomuX 3a1a4 B Mpoliecce N3ydeHus Kypca
(U3KUKHN Ha YpPOBHE CpEAHEro 0011Iero o0pa3oBaHus:

e MpuOOpETeHHE CHUCTEMBbl 3HAHUN 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUsX,
BKJIFOYAsi MEXaHUKY, MOJEKYISIPHYIO (PU3HKY, IEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTBI
acTpopU3UKH;

e (opMupoBaHHe yMEHUI MPUMEHATh TEOPETHUUECKHE 3HAHUS JUIsl OOBSICHEHUS (PU3MUECKUX SBICHUMN
B IIPUPOJIE U JJIS IPUHATUS MPAKTUUECKUX PELICHUH B TOBCEAHEBHON KU3HMU;

e OCBOEHHME CIOCOOOB pelIeHUs Pa3IMyHBIX 3aJad C SIBHO 33JaHHOW (PM3MYECKON MOAesblo, 3ajad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JlaHHE (PU3MUECKOM MOJENIH, aJEeKBaTHOM YCIOBUSAM
3a/1a4y;

e T[OHMMaHHE (QU3NYECKUX OCHOB U TPUHLMUIIOB JEUCTBUA TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENLY;

e OBJIQJICHHE METOJaMH CAMOCTOATEIbHOTO  IJIAHUPOBAaHUS UM  TPOBEAEHUS  (DU3HUECKUX
HKCHEPUMEHTOB, aHaJIW3a M UHTepHpeTalud HHPOPMALUHU, ONPENEICHUs JOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTa,;



e CO3JaHUE YCIOBUM I pPa3BUTHUSA yYMEHUM  IIPOCKTHO-UCCIIEIOBATEIbCKOM, TBOPYECKOU
JESATEIBHOCTH.
[Ipemaraemslii B mporpaMMe 1o (U3MKe MepedeHb Ja00paTOPHBIX M MPAKTHUYECKUX PabOT SBISIETCS

PEKOMEH/IOBaHHBIM, YUWUTENb JI€JaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOIUXCs.
COILEPKAHUE OBYYEHMUSA

10 KJIACC

Paznen 1. ®u3nka u MeTObI HAYYHOI0 O3HAHUS

®u3uka — HaykKa o npupone. Hayunsie MeTObI IO3HAHUA OKPYKAOIIEro Mupa. Poib sakciepuMenTa u
TEOPHH B IIPOIECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue (U3MUYECKUX SBICHHUA WM mpoieccoB. Haydnple rumore3pl. Ou3nveckue 3aKOHBI U
Teopuu. I'paHuIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponms m mecto ¢usuku B popMHUpOBaHMHM COBPEMEHHON HAaydyHOW KAapTHHBI MHpPA, B MPAKTUYECKON
JESATEILHOCTH JIIOJEH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexaandeckoe aBKeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKoro nBmkeHus. Cucrema oTcUéTa.
Tpaexropus.

[lepemernienue, cKOpocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE MaTepualbHOMN
TOYKH, UX MPOEKIIMU Ha OCU CUCTEMBI KoopauHaT. ClloKeHHE NepeMENIEHUIN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KCHUE. [ 'paduKku 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS], IyTU U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuHnelinoe nBueHue. JIBukeHUWE MaTepualbHOM TOYKU IO OKPYKHOCTH C MOCTOSHHOW IO
MOJYJI0 CKOPOCTHIO. YTJOBasi CKOpPOCTh, JIMHEHHass CKoOpocThb. llepwon w wactora oOpaiieHwus.
[lenTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHn4eckue yCTporuCcTBa U MPAKTUUECKOE MPUMEHEHHE: CITUIOMETD, JIBIDKEHHUE CHAPSIIOB, IIEMTHBIE U
PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, ILTIOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenuns tena, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILICHUS] MEXIY MYTSMHU, TPOUJIEHHBIMU TEJIOM 3a MOCJIEI0BATEIbHbIE PaBHBIE
MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU)KEHUH C HAYAIIbHOM CKOPOCTHIO, PABHOUM HYJTIO.

N3yuenue nBUKEHUA MIApUKaA B BI3KOU KUJKOCTH.

Nzyuenune nBmxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 111 MatepruanbHON TOUKH.
Tperuii 3akoH HproTOHA [1711 MareprabHbIX TOYEK.

3akoH BcemupHoro Tsarotenus. Cuna tspkectr. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunel Tpenus (nmokos, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe tpenue. Cuia TpeHUs
CKOJIb>KeHUSI U cuia TpeHus nokos. Koagdumnuent tpenus. Cuna cOnpoTUBICHUS] IPU JBUKEHUH Tella B
KHUJKOCTU WIH rase.

[ToctynarenbHoe U BpalareiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: MOALINUIHUKY, JIBUKEHUE HMCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Teyia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOIINX B MPY>KUHE U PE3SUHOBOM 00pasIie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MaTepralibHOM TOUKH (TeJa), CUCTEMbl MaTepUANIbHBIX TOUeK. VIMITylIbCc CUITBI M U3BMEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUsl UMITyJIbca. PeakTUBHOE BUKEHHE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUu.

[lorenumansHas oHeprusa. lloTeHuuanbHas SHeprus ymopyro AeGOPMUPOBAHHON MPY>KUHBI.
[ToTeHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble U HEMOTEHIMAIBHBIE CHIbl. CBsA3b pabOThl HEMOTEHUUATBHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHnueckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONEp, MPYKUHHBIM MUCTOJET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CHUJIBI C U3MEHEHMEM MEXAaHHMYECKONW SHEpruM Tejla Ha HIpHuMepe
PacTSDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOHGKYHSIpHO-KI/IHeTHLIeCKOﬁ TEOpHUHU W HUX OIBITHOC 000CHOBaHHUE.
BpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS YacTHI] BelecTBa. Mojaemnu
CTPOEHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX Ted U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEJEH.
Macca u pazmepsl moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorampo.

TenmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcus.

Mognens uneansHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKONW TEOPUHU HJI€aIbHOIO
raza. AOGCoNIIOTHAs TeMIlepaTypa Kak Mepa cpeAHeld KMHETHYECKOW PHEPTUHU TEIJIOBOTO JIBUKEHUS YaCTHIL
raza. lllxama Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



Hanerona. M3omporecchl B HOCAIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. | paduueckoe
Mpe/ICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BemecTBa, ¢Gororpadguu MONEKyl OpraHHYecKuX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MepeHuN o0béMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYyTpeHHSISI SHEprus TEPMOJAMHAMUYECKON CHUCTEMBI M CIIOCOOBI €&
n3MeHenus. KomndecTBo TemaoTsl U padora. BHyTpeHHss sHEprusi 0JJHOAaTOMHOI'O Hi€albHOro rasa. Bussl
TEIJIONEpelayu: TEIIONPOBOJHOCTh, KOHBEKLHMS, U3Jy4Y€HHUE. YAelbHAas TEeIJIOEMKOCTh BELIECTBA.
KonruecTBo TEII0ThI pH Teionepeaaye.

[TonstTue 06 agunabatHoM mpouecce. [lepBriit 3aKoH TepMoarHaMuku. [IpuMeHeHHe MepBOTro 3aKoHa
TEPMOJMHAMHUKH K H3omporeccam. I padudeckas mHTEpripeTanus padoTsl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B MPUPOJIE.

TernoBeie mammabl. [IpuHIMIEL AelicTBUS TEOBBIX MamuH. [IpeoOpa3zoBaHust SHEPTHH B TETUIOBBIX
MammmHax. Kosdduument noneznoro neiictBusi TemnoBoil Mamwuubl. [{ukin KapHo u ero xosdduiment
I0JIE3HOT0 AEUCTBUSL. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPIETUKH.

TexHuyeckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHUE: ABUraTeNlb BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOIUJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPIIEHHUU paOOThHI: BBUIET MPOOKU U3 OYTBUIKU IOJ
JeWCTBUEM CXKATOT0 BO3yXa, HarpeBaHue 3(pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpAIINs).

N3menenne BHyTpeHHEH SHEPTUM (TEMIEpaTyphl) TeNa MpHU TEIIonepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CTOpaHusl, PEaKTUBHOIO JIBUTaTEIsl.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHueHcauus. Mcnapenue u kurneHue. AOCOMIOTHAE W OTHOCHTENbHAS
BIIQXKHOCTh BO3yxa. HachlleHHbIH ap. Y IenbHas TemnoTa napooopazoBaHus. 3aBUCHMOCTh TEMIIEPATyPhI
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe teno. Kpucrammmueckue u amopgHble Tena. AHU30TPONHS CBOWCTB KpUCTaJUIOB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W Kpucraminzauus. YeiabHas TEIUIoTa IJIaBJICHHUS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U IICUXPOMETD, KaJOpPUMETP,
TEXHOJIOTUH MOTYYEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

Habntonenue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.



Paznen 4. DaekrpoauHaMmnka

Tema 1. Inexkmpocmamuxa

Onektpuzanusi Teln. OJeKTpuyeckuil 3apsa. JBa Bumga snexkTpudeckux 3apsanoB. [IpoBoanHukwy,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbIN 3JEKTPUYECKUNA 3aps]l. DIEKTPUUECKOE TOJIE.
Hamnpsoxkénnocts  anexktpuueckoro noss. IlpuHiun cynepno3unuu  snekTpudeckux nosied. Jlunum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

PaGora cun snekrpocraruyeckoro mnons. [lorenuman. PasHocts mnorennumanos. IlpoBonHuku u
JUAJICKTPUKHU B AJIEKTPOCTATUUECKOM M0JI€. JudeKkTpudeckas npoHUIIaeMOCTb.

OnektpoéMkocTb. KoHaeHcaTop. DaeKTpoEMKOCTh IMJIOCKOTO KOHAEHCATOpa. DHEPIUsl 3apsiKEHHOTO
KOHJIEHCaTopa.

TexHuueckue  ycTpoWcTBa M MPAKTUYECKOE  IPUMEHEHHUE:  DJIEKTPOCKOI,  JIIEKTPOMETD,
AJIEKTPOCTATUUECKAsl 3allMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHJIECHCATOP, KOMUPOBAJIBHBIN arapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUUeCKas 3allluTa.

JIMDJIEKTPUKHU B JIEKTPOCTATUYECKOM ITI0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHJIEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSIHUS MEXKIY
HUMH U JUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DNEeKTpUUECKOe COMPOTHUBIIEHUE. YJENbHOE CONpOTUBJIEHHME BemlecTBa. IlocnmenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHHE MPOBOAHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIennia. MomHOCTh AIEKTPHUUECKOTO TOKA.

DNEeKTpOABMAKYILAs CUJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHUKA TOKA. 3akoH OMa Juisi MOJHOM
(3aMKHYTOM) 51ekTpuueckoii nenu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAasT NTPOBOJUMOCTh TBEPIABIX METAJIOB. 3aBUCHMOCTh CONPOTUBIEHUS METANIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[MonynpoBonauku. CoOCTBEHHass U MPUMECHAsk MPOBOJAMMOCTH TOJYMpPOBOAHUKOB. CBoicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PACTBOpax W paciijlaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHUYECCKAS JUCCOIUALINS.
DneKTponus3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monnus. [lnasma.

TexHuueckue YCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHUE: aMIEpMETp, BOJBTMETp, peOCTar,
WCTOYHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIC MPHUOOPHI, AJIEKTPOOCBETUTEIBHBIE TIPHOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYIMPOBOJHUKOBBIN JHO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKCHHMS.

3aBUCHMOCTb COMNPOTUBIICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAAHU IOMEPEYHOTrO
CEUYEeHMS U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.



[Ipsimoe m3MepeHue AMEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHHE TalbBaHUYECKOTO 3JEMEHTa U
OLIEHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBHCUMOCTH CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 2IEKTPOIUTOB.

HckpoBoli pa3psaa U IPOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSASA IPOBOJUMOCTb JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMemaHHOro COeAMHEHUS PE3UCTOPOB.

W3mepenue 37eKTpOIBUKYILEH CUIIbl ICTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

Habmtonenue snexTpoinusa.

MesknpeaMeTHbIe CBS3H

N3zyuenne kypca ¢uzuku 6a30Boro yposHs B 10 kitacce oCyIIEeCTBISETCS ¢ Y4ETOM COZEp KATEIbHbIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, ONOJIOTUH, XUMUH, Teorpadui U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBICHHE,
HayuyHbId (hakT, THUMOTE3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOpHUsS, HAONIOJCHUE, DSKCICPUMEHT,
MOJICJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, NUHEWHas ¢yHKuus, mapabona, rumepbona, HuX
rpadyKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLUHU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUHN HAa OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.

Buonoeusn: Mexannueckoe ABWKEHHE B >KMBOH mpupoze, auddysus, oCMOC, TEMI000MEH >KHUBBIX
OpPraHu3MOB (BUBI TEIUIONIEPEIadH, TETNIOBOE PAaBHOBECHUE), DIICKTPUIECKHE SBJICHUS B )KUBOH MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIEeCTBa, MOJSpHas
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJ, XUAKOCTEH W Ta30B, JJEKTPUYECKHE CBOWCTBA METAJUIOB,
JIEKTPOIUTUYECKAs AUCCOLMAINS, FaJIbBAHHKA.

T'eoepaghus: BMaxxHOCTH BO3TyXa, BETPBI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHKe JIBUKEHUH C UCIIOJIIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHMKE,
MOJIIIAITHUKY, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakera, BOIOMET M JpPYyTHUE),
JIBUraTellb BHYTPEHHEr0 CropaHus, nmapoBas TypOuHa, ObITOBON XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJyYCHHUST COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE HAHOMATepHAIOB, M HAHOTEXHOJIOTHUH,
JIEKTPOCTATUYECKAs  3alUTa, 3a3eMJICHUE  BJIEKTPONpPHUOOpOB, KCEPOKC, CTPYWHBIH  IpPUHTEP,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, STEKTPOOCBETHTEIBHBIE TPHOOPHI, TATBBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossnHbie MarHuThl. B3auMoOIelCTBHE NOCTOSHHBIX MAarHuTOB. MarnutHoe moJie. BekTtop
MarHuTHOM WHAYKUMH. [IpuHOMI Cyneprno3uiMy MarHUTHBIX Mojdeil. JIMHMKM MarHUTHOM WHAYKIIMH.
KapTuna nuHMi MAarHUTHON MHYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoOe 1ojie NpoBOJHMKA ¢ TOKOM. KapThHa TWMHUN MHAYKIIMM MarHUTHOTO MOJISI JUIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KaTyIIKM C TOKOoM. OmbIT IpcTena.
B3anmonencTere npoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ MoAyidb W HampaBlieHHE. J[BH)KEHHE 3apsHKEHHOM 4YacTHIbl B OJHOPOJAHOM
MarHuTHOM noJie. PaGora cumer JlopeHiia.

SBneHue sneKTpoMarHuTHOM MHAYKUUU. [IOTOK BEKTOpa MarHUTHOW MHAYKUHUU. DJIEKTPOABUKYILAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

Buxpeoe snextpuueckoe mosie. DIEKTPOABMKYINAS CHIIA UHAYKIMH B MPOBOJHMKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DJIEKTPOJBIKYIIAs CUJIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKKA C TOKOM.

DNeKTPOMarHuTHOE MoJIe.



TexHU4eckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbIE MAarHUTHI, AJIEKTPOMATHUTHI,
3JEKTPOJIBUIaTENb, YCKOPUTEH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCHMOCTD JIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO MOTOKA.

SIBiIeHNE CAMOMHIYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

WccnenoBanue 1eicTBUS NOCTOSIHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

Konebarenbnast cuctema. CBOOOgHBIE MexaHW4yeckue Kkoiebanus. l'apmMoHuyeckue KoieOaHUs.
[lepwon, dacrora, amrummtyna u ¢asa koieOanuid. [IpyXKuHHBIA MasTHUK. MaTreMaTHYeCKH MAasTHHK.
VYpaBHeHue rapMoHHUeckux koneOanuil. [IpeBpaiiienue sHeprun mpu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS B HACATLHOM KOJIeOATSIEHOM
KOHType. AHANOTUs MEXAy MEXaHHUYECKUMHU U DJIEKTPOMArHUTHBIMU KoJjebanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHMSI SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromMx KosieOaHHsIX. BeIHyXIeHHbIE MexaHHueckue KosneOaHusi. Pe3zonanc.
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbii  TOk. CuHHyCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO  TOKa.
AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HATIPSKECHUS.

Tpauchopmarop. [IpousBoacTBo, mepeaaya U MOTpedIeHNE AMEKTPUIECKON YJHEPTUU. DKOIOTUYECKUE
PUCKHU TIpU MPOU3BOACTBE 3JEKTpO3HEeprun. KynbTypa HCHOJIB30BAHUS 3JEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OJIIEKTPUYECKUH 3BOHOK, TI'€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiedaTenbHOM cucTeMbl (PYKUHHBIN UK MAaTEeMaTUYECKUI MasITHHK).

HaGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pesonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcnumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA W HANPsDKEHHUS OT BPEMEHHU) JJIsi DJIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pezonanc mnpu mocienoBaTeNbHOM —COCOUHEHUM  PE3UCTOpPA, KATYIIKA HMHAYKTUBHOCTH W
KOHJIEHCaTopa.

Moaenps TUHUH JIEKTPOIIepEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBHCHMOCTH TEPUOIA MaJbIX KOJIEOAHHI Tpy3a HAa HUTH OT JJIUHBI HUTH U MacCChI
rpys3a.

HccnenoBanue mnepeMeHHOr0 TOKa B IENW W3 MOCJIEAOBATEIbHO COEIMHEHHBIX KOHIEHCATOPA,
KaTYUIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHblE 60JIHbL

Mexannyeckue BOJHBI, yCJIOBHs pacripocTpanenus. [lepuoa. CKOpocTh pacmpocTpaHEHUS W JITMHA
BoJHEL. [lonepeunsie u mpoaoabpHbIE BOJIHBL. MHTepdepentus u nudpakiiys MEXaHUYECKUX BOJH.



3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBL. Y CIIOBHS M3JIY4EHHS JEKTPOMAarHUTHBIX BOJIH. B3aummHas opueHTanus
BeKTOpoB E, B, V B anektpomaruutHoil BonHe. CBOICTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npesioMIIeHue, nospuzanus, Tudpaxius, nareppepenius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2JIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paguocBs3u U TeeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCcTpoWCTBA W NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE  HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JIMarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, paAUuONpUEMHHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

O6pazoBanue 1 pacIpoCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebnronieecs T€10 Kak UCTOUHUK 3BYKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue naTepdepeHnu U AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HaHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXXKCHHE, IMPEIOMIICHHE, TOJspU3aLys,
mrdpakus, tHTepHEpEHITHSL.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpssMmonrHelHOE pacnpoCTpaHEHUE CBETA B OJJHOPOJHOM cpene. JIyu cBera.
ToueuHbIli HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHU B IIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3akOHBI IPEeNOMIICHUS cBeTa. AOCOIOTHBIN MoKazarenb npenomieHus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpeenbHblil yroi MoJHOoro BHyTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue u pacceuBarouiie jJuH3bl. ToHKkas nuH3a. POKYCHOE pacCTOSHUE U ONTHUYECKas cuja
ToHKOM nuH3bI. [locTpoeHne m3zoOpaxeHuii B coOOMparONIMX M paccerBaronIMX JuH3aX. Dopmyrna TOHKOM
JIMH3BI. YBEeIUYEHHUE, JaBaeMOe JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKHU.

BonroBas ontwmka. MHTepdepeHnus cBera. KorepeHTHbIC HMCTOYHHUKH. YCJIOBHS HAOJIOICHUS
MakCUMyMOB M MHHHUMYMOB B HHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakmus csera. JudpakunonHas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX MAKCUMYMOB MpH
NaJeHUM MOHOXPOMATHUECKOI 0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Honsipuszanus ceera.

TexHnueckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHUE: OYKH, Jyna, oToanmnapar, IpOeKIMOHHbII
amnmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIIHOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpsimosinHeitHOE pacnpocTpaHeHHe, OTPAXKEHHUE U NpeoMiieHne cBeta. OnTudeckue npudopsl.

[TonHOE BHYTpeHHEE oTpakeHHne. MoJiesib CBETOBO/1A.

HccnenoBanme cBOWCTB U300paKeHHI B TUH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnu caera.

Ha6mronenue qudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.



Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCHUTEIbHOCTH

['panuubl  NPUMEHMMOCTH  KJIIACCMYECKOW  MexaHuku. [locTynmaTel  cnenuaibHOW — TEOpHUH
OTHOCUTCIIbHOCTU: HWHBAPUAHTHOCTL MOAYJId CKOPOCTU CBCTA B BAKYYMC, NPHUHIOUII OTHOCHUTCIIBHOCTU
OWHIITENWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJILCOM PEJISATUBUCTCKOMN YaCTHULIbl. DHEPT U MTOKOSI.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmovl KGAHM OGO ONMUKU
®otonbl. opmyna [Tnanka cBs3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.
OtkpeiTue u wuccienoanue ¢orodddexra. Ombitel A. . CtoneroBa. 3akonsl (oTtodddexra.
VYpasuenue DitnmreitHa 115 hotodddekra. «KpacHas rpanuma» Gorodddekra.
Hasnenue ceera. Onbrtel 1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTpoicTBa M TNMPAKTHUECKOE MPHUMEHEHHE: (OTOIIEMEHT, (OTOJATUYUK, COTHEUHAS
Oarapesi, CBETOAUO/.
Jlemoncmpayuu
@010 deKT Ha YCTaHOBKE C IUHKOBOM IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
CBeTOoquOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pezepdopna o paccessauto o -yactuil. [inanerapnas Mojelb atoma.
[Tocrynater bopa. U3nyuenue u nornouieHre (HOTOHOB MPU Mepexoje aToMa C OAHOTO YPOBHS SHEPTrUU HA
npyroii. Buasl cniektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/a.
Bonnogsie cBoiictBa yactuil. Bonnbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOH Ayaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuyeckue YCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHamu3 (CHEeKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenne AJIMHBI BOJIHBI JIa3epa.
Habutoienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, TOKA3bIBAIOLINE CIOXHOCTb CTPOEHMS Anpa. OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocrtaBa paauOaKTHBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-, ramma-
n3NlydyeHus. BnusiHue painoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHe mpoToHa U HeilTtpoHa. Hykimonnass moxens sinpa ['eitzenGepra—lBanenko. 3apsia sapa.
MaccoBoe uncio siapa. M3oTomnsl.
Anbda-pacnaa. OJEKTPOHHBI M  TMO3UTPOHHBIM  Oera-pacnan. ['amma-usnydeHue. 3aKoH
pasAMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccl sapa.
SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepusiii peakrop. TepmosinepHbii cuHTe3. [IpoGneMbl M TEPCHEKTUBBI SIIEPHONW HHEPIETHUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIIH SJI€MEHTAPHBIX YacTHII.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (pM3nUecKoil KapTHHBI MUpa.

TexHuM4eckue ycTpoiiCTBa M IPAKTHUYECKOE IMPUMEHEHHE: JTO3UMETp, KaMmepa BuiibcoHa, saepHbIN
peakTop, aToMHast 6oM0a.



Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1a60pamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. IIpHKIIagHOE M MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3b], IIAHETHI, X BUAUMOE JBIKCHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrtounuk sHeprun ConHua MU 3BE34. 3BE3BI, UX OCHOBHBIE
XapaKTepUCTUKU.  JlmarpamMmma  «CHEKTPaJbHBIM  KJIacC  —  CBETUMOCTB».  3BE3Ibl  TJIaBHOU
[IOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JJIsl 3BE3] TIJIaBHOW IIOCIEN0BAaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpPEMEHHBIE NPEACTABICHUS O NMPOUCXOXKIACHUM U sBosonmu ConHua H
3BE3/. OTarbl )KU3HU 3BE3NL.

Muneunsiit [1yts — Hama I'anaktuka. [lonoxxenue u arxenue Connua B ['anaktuke. TUnbl rajakTuk.
Pannoranaktuku u kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. Pa3Oeranme ramaktuk. Teopuss bombinoro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

MacmrabHas cTpyktypa Beenennoil. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPYXKEHHBIM TJa30M C HCIIOJB30BAaHUEM KOMITBIOTEPHBIX TPHIIOKEHUH IS
OIpeJIeJIEHUs IOJIOKEHHUsI HeOeCHBbIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLLIAPUS U IPKUE 3BE3BL.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0maroniee NoBTOpPeHUE

Ponb pu3uku 1 acTpOHOMUHU B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLIMAaIbHON U ITHYECKOU chepax
NeSITEIbHOCTH YEJIOBEKA, poJib U MECTO (PM3UKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOW KapTHHE MUpa,
poib (uznyeckod TeopuH B (POPMHUPOBAHUM NPEACTABICHUH O (U3MUECKONH KapTHHE MHpa, MECTO
¢u3nvecKkoil KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUN O
IIPUPOJIE.

Me:xnpeameTHbie CBSI3U

N3zyuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcsl ¢ yU€TOM COAEPIKATENbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBIICHHE,
HaydHbId (akT, rUnore3a, (Qunyueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETTMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHe CUCTEMbl YpaBHEHHM, TpPUTOHOMETpUYECKHE (PYHKLHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOECKIUH Ha OCH
KOOpJMHAT, CJOKE€HUE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTApHbIX (DYHKUMH, TMPU3HAKU [OA00US
TPEYTOJILHUKOB, ONpe/IeieHNE TUIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

buonocus: snexTpruyeckue sBIEHUS B )KUBOW MPUPOJE, KoeOaTelbHbIe ABM)KEHUS B )KUBOM IpUpo/IE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEHCTBUE palMallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYN, KPHUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHWU3MbI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpagpus: MarHUTHBIE MOJTIOCA 3€MJIH, 3AJIEKU MAarHUTHBIX pyJ, GOTOCHEMKA 3€MHOI TOBEPXHOCTH,
IIpeICKa3aHue 3€MIIETPSICEHUH.

Texnonozus: TAHUM  DIIEKTpoOIlepeaad, TE€HepaTop IEpPEeMEHHOro  TOKa, dJIEKTPOIBUIATENb,
MHAYKIIMOHHAs Teub, pagap, paAuoONpuEMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus, MpoeKIIMOHHBII
anmapart, BOJJOKOHHAsl ONTHKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3VJIBTATBbI OCBOEHUS IMPOI'PAMMBLI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA



OcBoenne ydeOHOro mnpenmera «@Pu3MKa» Ha ypoBHE cpenHero oomiero oOpa3zoBaHus (0Oa30BbIf
YPOBEHb) JOIDKHO OOECIICUHTH OCTIKCHHE CIEAYIOIINX JMYHOCTHBIX, METAlPEIMETHBIX M NPEIMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS yueOHOro npeamera «Pu3nka» AOIDKHBI OTPa)XaTh TOTOBHOCTh U
CHOCOOHOCTh OOy4aroIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaAULIMOHHBIM LEHHOCTSM POCCUHCKOro oOOIlIecTBa, pacIIUpeHHE >KU3HEHHOTO OMbITa M  OIbITa
JESTEIbHOCTH B IIPOLIECCE pealIn3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENBHOM JESTENBHOCTH, B TOM
quCclie B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMH 00YYaIOIIerocss Kak akTUBHOTO M OTBETCTBEHHOT'O 4JieHA
POCCHIICKOT0O 00I1IECTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IEYeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B UHTEPECAX TPaKJaHCKOTO OOLIECTBa, y4acTBOBAaTh B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMH HHCTUTYTAMH B COOTBETCTBUH C WX (DYHKIHSIMH U
Ha3HAYCHHEM;

TFOTOBHOCTh K TyMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IPa)TaHCKOW UACHTHYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUUCKUX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBECHUS;

CIOCOOHOCTh OLICHMBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIC pEIIEHUs, OPUEHTHUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETo;

4)3¢TeTHYECKOr0 BOCIIHUTAHUS

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILETO (PU3NIECKON
HayKe;

5) Tpy1oBOro BocnuTaHus;:

UHTEpEC K pPa3M4HbIM cdepaM NpodecCHOHANbHON JesSTeIbHOCTH, B TOM YHCJE CBS3aHHBIM C
(bUBUKON M TEXHHKOHM, YMEHHE COBEpIIaTh OCO3HAHHBINM BBHIOOp Oyayiied mpodeccur U pearn30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUU
BCEM KU3HU;

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH 3KOJIOIMYECKON KYJIBTYPbI, OCO3HAHUE INIOOATBHOTO XapakTepa 3KOJIOIMYECKHX
npo0em;

IUIAHUPOBAaHUE M OCYLIECTBJICHHWE JIEHCTBUM B OKpYXKalOIIEW Cpele Ha OCHOBE 3HAHUA Ienel
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHNe ONbITA AESATEIbHOCTH YKOJIOIMUECKON HANPaBICHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUU
1o gusuke;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS:



c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHUEC NLECHHOCTHU Hay‘-IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTbL B IPOHCCCC HUIYUCHHUA (1)I/I3I/IKI/I
OCYIIECTBIISTH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHANBHIYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jlornueckue aeiicTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEICIATH IEH ICITSIILHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTCPUHU UX TOCTHIKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3zpabarbiBaTh IUIAaH pEIICHUS MPOOIEMBbI € YYETOM aHaIM3a UMEIOUIMXCS MAaTepUANbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE DPE3YyJIbTAaTOB IIEJSM, OLIEHUBATh
PHUCKH MOCTEACTBUMN JACSTEIBHOCTH,

KOOPJIUHHUPOBAThH M BHINOJIHATH pab0OTy B YCIOBHUSIX PEalbHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aHMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIeM.

Ba3oBble ucciie10BaTeIbCKHE AeHCTBHS

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BIIQJICTh HABBIKAMU Y4YE€OHO-HCCIICIOBATEIILCKOW M TMPOCKTHOW IEATEIIBHOCTH B 00JacTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHHUS 3amad (U3NIECKOro
COJIEpKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METOIOB MTO3HAHMUS;

BIIQJIETh BUJAMH JIEATEIBHOCTH TIO TIOJIYYEHHIO HOBOTO 3HAHMS, €ro HWHTEepIpeTalnu,
PeoOpa30BaHUIO U MMPUMEHECHUIO B PA3IUYHBIX YICOHBIX CHTYAIlMSIX, B TOM YHCJIE TIPH CO3JaHUN YISOHBIX
MPOEKTOB B 00JacTH (HU3HKHY;

BBISIBJIATh NPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3MPOBATh 3a/ady, BBIIBHTATh THUIIOTE3y €&
pellieHrs, HaXOAWTh apryMEHTHl ISl JOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ PEUICHHS 3aJaud pe3yabTaThbl, KPUTHUECKH OIICHHBATh HX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEILHOMN AESITEILHOCTH, B TOM YUCIE PU
U3Y4YEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATEIbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIC TOAXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH TOJY4YeHHS] HHPOpMAIUU (PU3HUECKOTO COJACPKAHUS M3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MTOUCK, aHATN3, CHCTEMATHU3AIMI0 U MHTEPIPETANI0 HHHOPMAITHHI
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITIH;

UCIIONIb30BaTh CpeACTBAa HH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3aIMOHHBIX 3a/1a4 C COONIOJCHHEM TPeOOBaHUN IPrOHOMHUKH,



TEXHUKA O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHHs, IMpPaBOBBIX W OITHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COMACPXKAHUA B Pa3IMYHBIX (QopMarax C yu€TOM Ha3HAYCHHS
WHGOPMAIIMY 1 [IEIEBOH ayIUTOPHH, BEIOUpPast ONTUMAILHYIO ()OPMY TIPECTABICHHS U BU3yaTH3aIlHH.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA:

OCYLLECTBIIATh OOLIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIBbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEACTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BbIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH
K@K Or0 YWICHA KOJIJICKTUBA;

IIPUHUMATH LEJIH COBMECTHOM NEATENbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATh IEHUCTBUSA IO €€
JOCTUKEHHIO: COCTABIISITh IUIAH AEMCTBUM, paclpelesTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYXK/aTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KAayeCTBO CBOETr0 BKJIaJa M KaKIOr0 YJYacTHHKAa KOMAaHIbl B OOIIMH pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C NO3ULMNA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPATErMYeCKOE IOBEACHUE B PA3JIMYHBIX CHTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe YHHBepcaJibHbIe y4eOHblIe AelicTBUS
Camoopranmszaums:

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO IEATEILHOCTh B 00JIACTH (U3WUKU M aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs pacUE€THBIX M KaYECTBEHHBIX 3aJ]ad, IJIaH BBIOJIHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €To, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBIILIATh
CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEISAM;

BJaJIeTh HaBbIKAaMM I103HABATENbHON peduieKCcuu Kak OCO3HaHMSA COBEPIIAEMBIX JEHCTBUH U
MBICIIUTENIbHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCUN IS OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUYKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYTHX IIPHU aHAIU3€E PE3YNIbTATOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B npomnecce nocTHXKeHUS TUYHOCTHBIX Pe3yIbTaTOB OCBOEHHS MPOrpamMMbl 1Mo (hu3MKe I YpPOBHS
cpenHero ooOmero oOpa3oBaHUS Yy OOYYaIOIMIMXCS COBEPIICHCTBYETCS HMOIMOHANBHBIA HWHTEIIIEKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE COCTOSIHME, BHJIETh
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B cebe€;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE NPUHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/IEHHE, CIIOCOOHOCTh aJlalTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBIATH TMOKOCTbH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIONIECH CTpEMJICHUE K JOCTHKEHHUIO LIeJId U YCIEXy, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/SI U3 CBOMX BO3MOYKHOCTEH;

SMMATHH, BKIIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATHHOE COCTOSIHUE APYTUX, YUUTHIBATH €r0
MIPU OCYIIECTBIEHUN OOLICHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKHUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHUS C JAPYTUMH JIFOJbMU,
3a00TUTHCA, TPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy o0ydenus B 10 kiacce nmpeiMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXkaTh
C(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUH:

JIEeMOHCTPHPOBATh Ha MPHUMEpPax pojb U MecTo (hM3UKH B (HOPMUPOBAHMM COBPEMEHHON HAyYHOMH
KapTUHBI MUDPA, B PA3BUTUH COBPEMEHHOMN TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOMN EATEIbHOCTH JIFOJICH;

YUUTHIBaTh TPAHULIBI MPUMEHEHMS] HW3YYEHHBIX (U3MUECKUX MOJENeH: MaTepualbHas TOYKa,
MHepLUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACAIbHBIM ra3, MOJAEIM CTPOECHHUS TIa30B,
KHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKHUI 3apsi/i IPpU pelIeHUU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (IpOLecChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAHUKHU,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE TeJ, IBM)KEHUE IO OKPYKHOCTH,
MHepIWs, B3auMojieiicTBue Tel, 1uddysus, OpOyHOBCKOE ABIKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX TET,
M3MEHEeHHe 00bEMa Tel IPU HarpeBaHuU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIapeHHe, KOHICHC AU,
IUIaBJIEHUE, KPUCTAIM3alusl, KHUIIEHHWE, BIAXXHOCTh BO3/lyXa, MOBBILICHHE JMAaBJICHUS Ta3a IPU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXJAy IapaMeTpaMu COCTOSHHUS Ta3a B H30IpOLEeccax,
ANIEKTpHU3aLUs TeJ, B3aUMOJICHCTBUE 3aps10B;

OIMCBHIBATh MEXAaHWYECKOE JBIKEHHE, MWCIOJb3ys (U3NYECKHE BEJIMUYMHBI: KOOpJHMHATA, IYTh,
NepeMeleHle, CKOpOCTh, YCKOpEHHE, Macca Tejla, CHUJla, HUMIYJIbC Tejla, KUHETUYecKas JHeprus,
NOTEHIMAJIbHAsl YHEeprus, MexaHuuyeckass paboTa, MeXaHHUYecKash MOIIHOCTb; HPU ONUCAHUU MPABUIIBHO
TPakTOBaThb (PU3NYECKUI CMBICI MCIONb3YEMbIX BEJIWYMH, UX OOO3HAYEHMUS] M EIUHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUUHY C JPYTUMH BETUUYNHAMM;

ONMCHIBATh HM3yYEHHBbIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HUCIOJIb3Ys (PU3NYECKUE
BEJIMYMHBL: [IaBJICHHE TIa3a, TEMIEparTypa, CpPeAHsIs KUHETHUYECKas HHEPIHs XaOoTUYECKOTO JBHIKCHMUS
MOJIEKYJ, CPEAHEKBAJAPAaTUUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabdora
raza, Ko3(QUIMEHT MOJE3HOro JEHCTBUS TEIUIOBOI'O JBUTATElNs; MPH ONMUCAHUU IMPABUIBHO TPAKTOBATh
(¢u3NYeCKUii CMBICIT HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUHUHY C APYTUMU BEIUYHHAM;

OTNMCHIBAaTh U3YYECHHBIE BJIEKTPUUECKHNE CBOWMCTBA BEILECTBA U JIEKTPUUYECKHE SBIEHUS (IIPOLECCHI),
UCHONb3Yysl (PU3MUECKUE BEIWYMHBI: AJIEKTPUUECKUH 3apsjl, 3JIEKTpUUYECKOoe MoJie, HANPsHKEHHOCTH OIS,
MOTEHIIMAaJ, pPa3HOCTh MOTEHLMAJOB; IPH OINUCAaHUU TMPABUIBHO TPAKTOBAaTh (UINYECKUN CMBICI
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M EIUHMIIbI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME IAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYNHAMU;

aHAJM3UPOBATh (PU3UYECKUE MPOIECCHl M SBJICHUS, UCIONb3YS (PU3MYECKHE 3aKOHbI M HPUHIUIIBL:
3akoH BcemupHoro Ttsarorenus, |, Il u Il 3akons HbroTOHA, 3aKOH COXpaHEHMsSI MEXaHHYECKOW HSHEepru,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIMII CYIEPIIO3ULIMN CHJI, IPUHLIAII PaBHOIIPaBUS MHEPLIUAIbHBIX CUCTEM
0TCY€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUSl BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpeAHEH
KUHETHYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJd1 C aOCOJIOTHOM TeMmIepaTypoi, MEepBbIi 3aKOH
TEPMOJUHAMMKHN, 3aKOH COXpPAHEHMs DJJIEKTPUUYECKOro 3apsana, 3akoH KysoHa, mpu 3ToM pas3nuyarhb
CJIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKECHHE W YCIOBUS (TPaHUIIBI, OOJIACTH)
IIPUMEHUMOCTH;



OOBSICHSITE OCHOBHBIE MIPUHIIMITBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUUECKUX YCTPOWMCTB; Pa3nyaTh
yCIIOBUS UX 0€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

BBITIONHSATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3MUECKUX SBICHUHN U MPOIIECCOB C MCIIOIH30BAaHHEM
MPSIMBIX U KOCBEHHBIX H3MEPEHUH, MpU 3TOM (POPMYIHPOBATH MpoOsIemMy/3agady M THIOTE3y y4eOHOTO
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TNPEIJIOKCHHOTO OOOpYAOBaHUS, TPOBOAHUTH OMBIT H
(GbopMyInupOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC W3MEPEHHUS (PU3UYECKHX BEIMYUH, MPU STOM BBIOMPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBATh 3aBHCUMOCTH MEXIy (U3NYECKUMH BEITUYMHAMU C HCIIOJIB30BAHUEM TPSMBIX
U3MEpEeHUl, IPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThl MOJYyYEHHOW 3aBHUCHMOCTH
(bU3MUYECKUX BEIIMYMH B BHJIC TAOIUI] 1 TpaHKOB, EJIaTh BBIBOJIBI 10 PE3YIbTaTaM HUCCIICIOBAHMS;

coOmrofaTh mpaBuia OE30MAaCHOTO TPyAa MPU IPOBEIECHUU HCCIEIOBAaHUI B paMmKax y4eOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M NPOCKTHOH  JESATEIBbHOCTH C  HCHOJIB30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemars pacy€THRIE 3a/1a4U C SBHO 33JIaHHON (PH3UYECKON MOJENbI0, UCTIONB3Ysl (PU3NUYECKUE 3aKOHBI
Y MPUHIUIBI, HA OCHOBE aHAJM3a yCJIOBHS 3a/1a4il BHIOMPATh (PU3NYECKYIO MOJEIb, BBIICIAThH (PU3nUecKue
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHs, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCeHUS (PU3HUECKON BEIUYUHBL,

penaTh Ka4eCTBEHHbIE 3aJ]a4l: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYXKICHUN
C OTMOPOIl Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS,

WCIIOJIb30BaTh TIPU PEHICHHH YYEOHBIX 3a/lad COBPEMCHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU JIJIs
MOWCKA, CTPYKTYpPUPOBAaHMsSI, HWHTEPIPETAllUd ¢ TMPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMMYJISPHOU
nH(OpPMALIMY, TIONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH IOJTYIACMYIO
nHpopMaIuo;

MPUBOJIUTL TIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DH3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCIOJIb30BAaTh TEOPETUYCCKHE 3HAHUS 10 (HU3UKE B TIOBCEIHEBHON JKM3HH I OOCCIICUCHHSI
6e30macHOCTH MpHU 00pallleHuu ¢ TPUOOpaMu U TEXHUUYECKUMU YCTPOUCTBAMHU, IJII COXPAHEHHS 3JOPOBBS U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cperie;

paboTaTh B rpyNIE C BHIOJHEHHUEM DPA3JIMYHBIX COLIMATIBHBIX POJICH, MIIAaHUPOBATh PadOTy TPYIIIIHI,
paIMoOHATIBFHO PACIPENCIATh O0S3aHHOCTH W TUIAHUPOBATH JCSATEIBLHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIA] KaXJI0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PAcCCMAaTPUBAEMON MTPOOIEMEI.

K xonmy obyuenusi B 11 kij1acce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTO (U3MKU B (HOPMHUPOBAHMM COBPEMEHHOW Hay4HOMH
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHKH U TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIBI TMPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIENeH: TOUEUHBIN SICKTPUUECKUN
3apsj, Jy4 CBETa, TOYEUHbII UCTOUYHUK CBETA, s/IEpHAsi MOJEIb aTOMa, HYKJIOHHAsE MOJIETb aTOMHOIO Spa
MIpH pelIeHur (GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (¢u3HUECKUe SABIEHUA (IPOLECChl) M OOBICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOUM (PU3UKH: dJIEKTPUUECKasi TPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUA TOKa, B3aMMOJIEHCTBME MArHUTOB, SJEKTPOMArHUTHAs WHIYKIUSA, JEHCTBHE
MarHMTHOTO TOJISI HA MMPOBOJHUK C TOKOM M JBUXKYIIHICS 3apsi, DJIEKTPOMArHUTHBIC KOJIeOaHUS U BOJHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpakeHHe, IMpeloMieHHe, HHTephepeHuus, Iudpakuus u
MOJIIpU3alusl CBeTa, JUcTepcusi cBeTa, (porosnexrpuueckuii r¢dekt (hortorddekr), cBeToBOE AaBlICHUE,
BO3HHUKHOBEHHE JIMHEHYATOro CIeKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs paJHOaKTUBHOCTb;

OMKCHIBATH  W3YYCHHBIE CBOICTBa  BemlecTBa  (DNEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTh Pa3IMYHbIX CPEA) U 3JIEKTPOMATHUTHBIE SIBJICHUS (TPOLIECCHI), UCIIONb3YS
¢u3nUecKre BEIMYMHBI: dIIEKTPUYECKHUI 3apsij, CHJIa TOKA, DJEKTPUYECKOe HANpPsDKEHUE, DIEKTPUIECKOoe
COIMPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, SJEKTPOABUKYIIAs Culia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuina Amiepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYUIKH, SHEPIHsl 3JIEKTPUUECKOIO0 U MAarHUTHOTO
noJied, TMepuoJ M YacToTa KosiebaHWil B KoyiebaTelIbHOM KOHTYpe, 3aps] M CHla TOoKa B TMpoIlecce



rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
ONHCaHUM MPABWIBHO TPAKTOBATh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAueHHs U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJTMUMHY C IPYTUMHU BEIMUMHAMH;

OINUCBIBATh M3Y4YCHHbIE KBAHTOBBIC SBJICHHS W IPOLECCHl, HCMOJIb3YS (U3NYECKHUE BEIUYHHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPrHs U UMIYIbC (OTOHA, TEPHOA
IOJTypacIiajia, SHEPrusl CBA3M aTOMHBIX s/I€p, MPU ONMMCAHUM IPABUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI
UCTOJBb3YyEeMbIX BEJIWYHMH, WX OOO3HAYCHHMS WM CIUHHIbI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLINE JaHHYIO
(bU3NYECKyIO BEIMYUHY € APYTMMHU BEIMYMHAMU, BBIYUCIISITh 3HaUCHNE (PU3NUECKON BETMUUHBI;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBICHUS, HCIONB3YS (PU3NYECKHE 3aKOHBI M TPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEJIOBATEILHOTO M MapajUIeIbHOIO COEIUHEHUs MPOBOJHUKOB, 3aKOH Jxoyis—
Jlenna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLUHU, 3aKOH NPSMOJIMHEHHOTO PACIpPOCTPaHEHMsI CBETA, 3aKOHBI
OTPaKCHMsI CBETa, 3aKOHBbI IPEJIOMJIEHHs CBETa, ypaBHeHHME OMHHIUTeHHa a1 ¢Gorodddexra, 3aKoH
COXPAHEHHUs 3HEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHMsT MaccoBOr0 4Hcia, MOCTyJaaTsl bopa, 3aKOH paJuMOaKTUBHOIO pacnaja, MpU 3TOM pas3inyarb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKEHHE W YCJOBUs (TpaHMLBI, 00IaCTH)
IIPUMEHUMOCTH;

OIIpEAEIIATh HAIIPaBICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO I10JI1 IPOBOJAHUKA C TOKOM, CHJIbI AMIepa
u cuiibl JlopeHna;

CTPOMUTH U OMKUCHIBATh N300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajloM, TOHKOH JINH30M;

BBINOJIHATH SKCHEPUMEHTHI 110 UCCIIEI0BAHUIO (DU3UYECKUX SBJICHUN U MPOLECCOB C UCIOIb30BAHUEM
NOPSMBIX U KOCBEHHBIX M3MEPEHHIA: NMPH 3TOM (HOPMYIHPOBATh MpoOiieMy/3aady U THIIOTE3y y4eOHOTO
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 NPEAJIOKEHHOIO O000pYHOBaHMs, NPOBOJUTH OIBIT U
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYLIECTBIIATh MpPSIMbIE U KOCBEHHBbIE M3MEpEHMs (U3NYECKUX BEIMYMH, IPU STOM BBIOMpAThH
ONTUMAJIbHBIN CIIOCOO M3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN U3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTU (PU3UYECKUX BEIMYUH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHI: MIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yAbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B
BUie TaOJIUIl U TpaUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmonaTh mpaBwiia OE30MACHOTO TpyJda IpU MPOBEACHUU HCCICIOBAHMNA B paMKax ydeOHOTO
HKCHEPUMEHTa,  Yy4eOHO-MCCIEJOBATENIbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENBHBIX YCTPOWCTB U 1TaO0paTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THbIE 33a4M C SIBHO 3a/laHHON (PU3MUECKONW MOJENbI0, UCHOJb3Ys (PU3NYECKHE 3aKOHbI
U MPUHIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIICNIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIbI, HEOOXOIUMBIE /sl €€ pelleHHs, MPOBOAUTh Pacy€Tbl M OLEHHMBATH PEATbHOCTD
MOJIYYEHHOT0 3HAaUeHUs (PU3HUECKON BEINYUHBI;

pelaTh Ka4eCTBEHHBIE 3a7aui: BbICTpauBaTh JJOTHYECKH HENPOTHUBOPEUNBYIO LIEMIOYKY PACCYXACHHUM
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

UCMOJb30BaTh IMPH PELICHHH Y4YEeOHBIX 3a7au COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHM IS
MOMCKA, CTPYKTYpUPOBAaHMsS, HWHTEPIpPETAUd M MPEICTaBICHHUs] y4eOHOW U HAay4YHO-TOMYJISIPHOU
uHpOpMalMY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH aAHAJIM3UPOBATH IMOIy4aeMyIO
uH(pOpMaILIO;

OOBSICHATH MPUHIUIBI JEHCTBUS MAIlMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh yCIOBHS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOANTH MPHUMEPHI BKJIAZa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE NPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI;

UCMOJb30BATh TEOPETUYECKUE 3HAHHUS 1O (HU3UKE B TOBCEAHEBHOM MKHU3HM Ul OOecredeHus
0€e30MacHOCTH MpHU o0pallleHuu ¢ TpUOopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3[I0POBbS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBECHUS B OKpYXKarollel cpene;

paboTaTh B IpyNIe C BHINOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh pabOTy IPYMIIBL,
palMoHabHO pacHpeAessaTh O0S3aHHOCTM M IUIAHUPOBATh JAEATENbHOCTh B HECTaHIAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLICHMBATh BKJIA]] KaX/I0r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pPacCMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HavmeHoBaHue ‘ KosinyecTBO 4acoB JnexkTpoHHbIE (UPOBLIE)
n/n paszesioB U TeM Bcero| Koutposbhbie || llpaktnaeckue obpa3oBaTesIbHbIE PECYPChI
IporpaMMbI paboThbI paboThbI
‘Pasgeﬂ 1. PU3UKA U METO/1bl HAYYHOT O [I03HAHUA
1.1 ||®u3uKa U METO/bI 2 bubaunoreka LIOK
HAy4YHOTO NO3HAHUA https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pasjey H 2 H
IPazgen 2. MEXAHUKA
2.1 |[KunemaTtuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 ||AuHaMuKa 7 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHbI COXpaHEeHUSA B| 6 1 1 bu6saunoTteka [JOK
MeXaHHKe https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pa3jeny H 18 H

‘Pas,qejl 3. MOJIERYJIAPHAA ®U3UKA U TEPMOJANHAMHKA

3.1 ||OcHOBBI 9 1 bubanoreka LIOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KMHeTUYeCKOU
TEeopUHr

3.2 ||OcHOBBI 10 1 bubanoreka LIOK
TepMOJUHAMUKHU https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHble 5 Bu6auoTteka LJOK
COCTOSIHUSI BellleCTBa. https://m.edsoo.ru/7f41bf72
®a3oBble epexobl

‘I/ITOI‘O 110 pasjesny H 24 H

‘Pasaeﬂ 4. 3JIEKTPOAUHAMUKA

4.1 ||QneKTpocTaTUKa 10 1 Bu6auoTteka LIJOK

https://m.edsoo.ru/7f41bf72

4.2 |[locTossHHBIA 12 1 Bbubaunoreka LIOK
3JIEKTPUYECKHH TOK. https://m.edsoo.ru/7f41bf72
Toku B pa3/inyHbIX
cpefax

‘I/ITOFO 10 pasjeny H 22 H

‘PGSGpBHOG BpeMs H 2 H H H
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Ne HaumeHoBaHUe KosinuecTBOo yacoB JdnexkTpoHHbIE (LUPOBLIE)
n/n paszesioB U TeM Bcero| Koutposbhble || pakThueckne obpa3oBaTesIbHbIE PECYPCHI
pOrpaMMbl paboThI paboThI
OBIIEE KOJIMYECTBO 68 3 3
YACOB I10 [TPOT'PAMME
11 KJIACC
Ne HavmeHoBaHue ‘ KosinyecTBO 4acoB JnekTpoHHbIE ([UPOBLIE)
n/n pas3ziesioB U TEM Bcero| KonTposbhbie || [lpakTudeckue o6pa3oBaTesibHbIE PECYPChI
pOrpaMMbl paboThI paboThI
‘Pas,qeﬂ 1. 3JIEKTPOJUHAMUKA
1.1 |MarHuTHoOe IoJIe. 11 1 3 bubaunoreka LIOK
JJIeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
UHAYKI WS
‘I/ITOI‘O 10 paszeny H 11 H
‘Pas,qeﬂ 2. KOJIEBAHHUA U BOJIHbBI
2.1 ||MexaHuYecKHe U 9 1 bubaunoreka LIOK
3JIEKTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
KoJie6aHUs
2.2 |[MexaHu4ecKue U 5 1 bubaunoreka LIOK
3JIEKTPOMarHUTHbIE https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 ||OnTukKa 10 3 bubanoreka LIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOI‘O 110 pa3jeny H 24 H

‘PaBAeJI 3. OCHOBBI CNIEIJUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

3.1 ||OcHOBBI cielMaJIbHOU 4 1 bubanoreka LIOK
TEeopUHr https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH

‘I/ITOI‘O 10 paszeny H 4 H

‘PaBAeJI 4. KBAHTOBAA ®U3UKA

4.1 ||3s1eMeHTbl KBAHTOBOH 6 bubanoreka LIOK
ONTHUKHU https://m.edsoo.ru/7f41c97c
4.2 |CTpoeHue aToMa 4 Bu6auoTteka LIJOK
https://m.edsoo.ru/7f41c97c
4.3 ||AToMHOe s/1po 5 Bubaunoreka LIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 10 pasjeny H 15 H

‘Pas,quI 5.3JIEMEHTBI ACTPOHOMHWHU U ACTPODPU3NKHU

‘5.1 H3JIeMeHTbI

L 7]

1

HBI/I6JII/IOTeKa LIOK
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Ne HaumeHoBaHue KosinuecTBo yacoB ‘ JdnexkTpoHHbIE (LUPPOBLIE)
n/n pas/iesioB U TeM Bcero| Koutponbhbie | [IpakTHyeckue o6pa3oBaTesIbHble PeCypChI
porpaMMbl paboThl paboThbI
aCTPOHOMHH U https://m.edsoo.ru/7f41c97c
acTpoPpU3UKHU
‘I/ITOI‘O 10 pasjeny H 7 H

‘PaB,quI 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 ||O6o6wamee 4 bu6smoTteka LJOK
NOBTOpPEHUE https://m.edsoo.ru/7f41c97c

‘I/ITOI‘O 110 pas3jeny H 4 H

‘PesepBHoe BpeMs H 3 H H H

OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 [TPO'PAMME
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